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DESCRIPTION 



TABLET COMPOSITION CONTAINING KAMPO MEDICINAL EXTRACT AND 
ITS MANUFACTURING PROCESS 



Technical Field 

The present invention relates to a tablet composition 
containing a Kampo medicinal extract (Botanical medicine 
extract) (hereinafter also briefly referred to as "tablet 
composition") and to a process for manufacturing the same. 
More specifically, it relates to a tablet composition 
containing a Kampo medicinal extract which can be 
satisfactorily disintegrated and dissolved and to a process 
for manufacturing the same. 



Background Art 

p- Tablets containing a Kampo medicinal extract powder 

(hereinafter also be referred to as "extract powder") are 
generally manufactured by a direct powder- tablet ting process 
in which a powder mixture of a tablet composition containing 
a extract powder is directly tabletted to yield tablets; or 
by a tabletting process in which a granulated substance 
having a small diameter and containing a extract powder is 
formed, and a powder mixture of a tablet composition 
containing the granulated substance is then tabletted to 
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yield tablets. 

Such Kampo medicinal extract powders are highly water- 
absorbable, and the tablets are preferably manufactured by a 
manufacturing method that does not require addition of water, 
typically from the viewpoint of handleability in 
manufacturing. Accordingly, tablets containing a Kampo 
medicinal extract have often been manufactured by the direct 
powder- tablet ting process in which a powder mixture is 
directly tablet ted. 

In these tablets manufactured by the direct powder 
tablet ting process, however, the Kampo medicinal extract 
powder is bound firmly, water does not permeate 
satisfactorily and a general disintegrator with swelling 
property does not work effectively. It takes a long time 
for the tablets to disintegrate and the active ingredients 
do not dissolve satisfactorily. Thus, tablets superb in 
practical use have not yet been obtained. 

To solve this problem, attempts have been made, for 
example, to reduce the content of the extract powder in the 
tablets or to add large quantities of, for example, a 
vehicle (excipient), a disintegrator and/or a binder. 
However, these techniques invite tablets with larger sizes 
or higher manufacturing cost due to expensive disintegrators. 
Certain tablets comprising sodium hydrogen carbonate so as 
to improve dissolution properties are known, but they do not 
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yet show sufficient advantages. 

In the process of making tablets via a granulated 
substance, the granulated substances containing a Kampo 
medicinal extract powder is manufactured typically by dry 
pulverization- granulation, wet extrusion- granulation or 
f luidized-bed granulation. However, the Kampo medicinal 
extract powder is highly water-absorbable as described above, 
and extract powder becomes firmly bound and often forms 
large aggregates when water is added in these processes. 
Therefore, the manufacturing of granulated substance 
requires sophisticated techniques typically to control the 
amount and rate of the addition of water precisely and 
facilities therefor. In addition, the wet extrusion 
granulation carries a problem of a residual solvent in final 
preparation products, because this technique uses an organic 
solvent such as ethanol. The f luidized-bed granulation 
invites a longer manufacturing time period, because the 
water content of the granulated substance must be controlled 
within a narrow range during granulation. 

Accordingly, an object of the present invention is to 
solve the above problems, to improve the disintegration and 
dissolution properties of tablets containing a Kampo 
medicinal extract powder and to provide a tablet composition 
containing a Kampo medicinal extract which can be 
disintegrated and dissolved satisfactorily, and a process 
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for manufacturing the same. 

Disclosure of Invention 

After intensive investigations to achieve the above 
objects, the present inventors have found that a tablet 
composition having improved disintegration and dissolution 
properties can be prepared by formulating specific compounds 
into a Kampo medicinal extract powder. The present 
invention has been accomplished based on these findings. 

Specifically, to solve the above problems, the present 
invention provides a tablet composition containing Kampo 
medicinal extract which contains a Kampo medicinal extract 
powder, cellulose glycolate and sodium hydrogen carbonate. 

In addition, the present invention provides a process 
for manufacturing a tablet composition containing Kampo 
medicinal extract, which includes the step of adding silicic 
anhydride and water to a Kampo medicinal extract powder, 
stirring and granulating the mixture, and the step of mixing 
the granulated substance with cellulose glycolate and sodium 
hydrogen carbonate to thereby manufacture the above- 
mentioned tablet composition containing Kampo medicinal 
extract . 

Brief Description of the Drawings 

Fig. 1 shows dissolution curves of tablets according to 
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Example 1 and Comparative Examples 1-1, 1-2 and 1-3. 

Fig. 2 shows dissolution curves of tablets according to 
Examples 2 and 3, and Comparative Examples 2 and 3. 

Fig. 3 shows dissolution curves of tablets according to 
Example 4, and Comparative Examples 4-1, 4-2, 4-3 and 4-4. 

Fig. 4 shows dissolution curves of tablets according to 
Examples 5 and 6, and Comparative Examples 5 and 6. 

Best Mode for Carrying Out the Invention 

The concrete embodiments of the present invention will 
be illustrated in detail below. 

The Kampo medicinal extract powder used in the present 
invention is one obtained by decocting a general Kampo 
medicinal formulation and concentrating and drying the 
decoction. Examples thereof include, but are not limited to, 
extract powders of Kakkon-to, Kakkon-to-ka-senkyu-shin' i, 
Otsuji-to, Anchu-san, Hachimi- jio-gan, Dai-saiko-to, Sho- 
saiko - t o , Saiko -keishi - t o , Saiko - keishi - kankyo - t o , Oren - 
gedoku - to , Sho - seiryu - 1 o , Boi - ogi - to , Toki - shakuyaku - san # 
Kami - s hoy o -san, Keishi- bukury o - gan , Ke i s hi - ka - ryuko t su - 
borei-to, Mao-to, Bakumondo-to, Ninjin-to, Byakko-ka-nin jin- 
to, Chorei-to, Hochu-ekki-to, Rikkunshi-to , Choto-san, Bofu- 
tsusho-san, Daio-kanzo-to, Sho-kenchu-to , Dai-kenchu-to, 
Gosha- jinki-gan, Ninjin-yoei-to, San ' o-shashin-to, Sairei-to, 
Oren -to, Toki - kenchu -to, Mashinin - gan , Mao - bushi - s aishin - t o , 
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Keishi-ka-shakuyaku-daio-to and Kikyo-to. They also include 
herbal drug extract powders of medicines obtained by 
decocting one or more of crude drugs and concentrating and 
drying the decoction. 

Carboxymethyl cellulose with a degree of etherif ication 
of 0.4 to 0.6 is suitably used as the cellulose glycolate in 
the present invention. The amount of the cellulose 
glycolate is preferably 1 to 50 parts by weight and more 
preferably 10 to 40 parts by weight to 100 parts by weight 
of the Kampo medicinal extract powder. If the amount of the 
cellulose glycolate is less than 1 part by weight, the 
advantages of the present invention to improve the 
disintegration and dissolution properties may be 
insufficient. In contrast, if it exceeds 50 parts by weight, 
further advantages may not be expected. 

The amount of sodium hydrogen carbonate is preferably 1 
to 50 parts by weight and more preferably 5 to 30 parts by 
weight to 100 parts by weight of the Kampo medicinal extract 
powder. If the amount of sodium hydrogen carbonate is less 
than 1 part by weight, the advantages of the present 
invention to improve the disintegration and dissolution 
properties may be insufficient. In contrast, if it exceeds 
50 parts by weight, further advantages may not be expected. 

The tablet composition may further comprise, for 
example, vehicles (excipients ) , binders, fluidizing agents 
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and lubricants according to necessity. These additives 
include sugars and sugar alcohols such as lactose, corn 
starch, maltose and mannitol; starch and derivatives thereof 
such as corn starch, dextrin and gelatinized starch; 
cellulose and derivatives thereof such as crystalline 
cellulose and hydroxypropylcellulose; and inorganic 
substances such as synthesized aluminum silicate, calcium 
phosphate, magnesium stearate, calcium stearate and talc. 

To manufacture the tablet composition of the present 
invention by the direct powder tabletting process, a Kampo 
medicinal extract powder is mixed with cellulose glycolate 
and sodium hydrogen carbonate and the mixture is tabletted 
to yield tablets. The tabletting procedure is not 
specifically limited and can be carried out by using a 
general tabletting machine. 

To manufacture the tablet composition of the present 
invention by the wet granulation process, it is preferred 
that silicic anhydride and water are added to a Kampo 
medicinal extract powder and the mixture is stirred and 
granulated before the addition of cellulose glycolate and 
sodium hydrogen carbonate. Thus, the tablet composition can 
have improved disintegration and dissolution properties. 
The stirring and granulation procedure can be carried out in 
a high-speed mixer- granulator while adding dropwise or 
spraying water. The resulting granulated substance is then 
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subjected to general drying and particle- size regulation 
procedures, cellulose glycolate and sodium hydrogen 
carbonate are added thereto and the mixture is tabletted. 
Thus, the tablet composition of the present invention can be 
provided • 

The amount of the silicic anhydride to the Kampo 
medicinal extract powder is preferably 25 to 100 parts by 
weight to 100 parts by weight of the Kampo medicinal extract 
powder. If the amount of the silicic anhydride is 
excessively small, the disintegration and dissolution 
properties of the resulting tablets are not effectively 
improved. If it is excessively large, the tablets become 
upsized and invite higher manufacturing cost. Accordingly, 
the amount is more preferably 30 to 50 parts by weight. 

A binder may be added to water for use in granulation. 
Examples of the binder is hydroxypropylcellulose, 
hydroxypropylmethylcellulose, macrogol (polyethylene glycol) 
and polyvinylpyrrolidone. The binder can be added as an 
aqueous solution of thereof by dissolving or dispersing in 
water . 

The amount of water or the aqueous solution of binder 
is preferably 30 to 70 parts by weight to 100 parts by 
weight of the Kampo medicinal extract powder. Water or the 
aqueous solution of binder may be added to the extract 
powder dropwise or by spraying from above. More preferably, 
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it is added by spraying continuously to yield a granulated 
substance having a uniform particle size. 

The granulation time is generally 3 to 30 minutes. 
Thus, a granulated substance in the form of fine granule 
and/or granule is prepared. The prepared granulated 
substance is then subjected to drying and particle-size 
regulation. It can be subjected to drying and particle-size 
regulation under any conditions, and a general drier and 
particle size selector can be used. The granulation 
procedure is not specifically limited and a conventional 
procedure such as wet granulation can be appropriately 
employed . 

The resulting granulated substance is then mixed with 
cellulose glycolate and sodium hydrogen carbonate and the 
mixture is tabletted to thereby yield tablets. The mixture 
can be tabletted according to any procedure, and a general 
tabletting machine can be employed. 

In any of the above manufacturing processes, the 
suitable amounts of cellulose glycolate and sodium hydrogen 
carbonate to the Kampo medicinal extract powder can be 
appropriately set within the above-mentioned ranges, and 
other additives such as vehicles (excipients) , binders, 
fluidizing agents and lubricants can be appropriately added 
according to necessity as described above. 

The present invention will be illustrated in further 
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detail with reference to several examples below. 



EXAMPLE 1 



Toki-shakuyaku-san extract powder 



100.0 parts by weight 



Carboxymethyl cellulose (Cellulose glycolate) 



31.7 parts by weight 



Sodium hydrogen carbonate 



14.9 parts by weight 



Magnesium stearate 



1.5 parts by weight 



Light silicic anhydride 



0 . 4 part by weight 



The above raw materials were mixed and thereby yielded 
a powder mixture for tabletting. This was tabletted using a 
tabletting machine and thereby yielded tablets with a weight 
of 330 mg. 

COMPARATIVE EXAMPLE 1-1 

Toki-shakuyaku-san extract powder 100.0 parts by weight 

Crystalline cellulose 47.0 parts by weight 

Magnesium stearate 1.5 parts by weight 

The above raw materials were mixed and thereby yielded 
a powder mixture for tabletting. This was tabletted using a 
tabletting machine and thereby yielded tablets with a weight 
of 330 mg. 

COMPARATIVE EXAMPLE 1-2 

Toki-shakuyaku-san extract powder 100.0 parts by weight 

Crystalline cellulose 32.2 parts by weight 

Sodium hydrogen carbonate 14.9 parts by weight 

Magnesium stearate 1.5 parts by weight 
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The above raw materials were mixed and thereby yielded 
a powder mixture for tabletting. This was tabletted using a 
tabletting machine and thereby yielded tablets with a weight 
of 330 mg. 

COMPARATIVE EXAMPLE 1-3 

Toki-shakuyaku-san extract powder 100.0 parts by weight 

Carboxymethyl cellulose 31.7 parts by weight 

Crystalline cellulose 15.3 parts by weight 

Magnesium stearate 1.5 parts by weight 

The above raw materials were mixed and thereby yielded 
a powder mixture for tabletting. This was tabletted using a 
tabletting machine and thereby yielded tablets with a weight 
of 330 mg. 
EXAMPLE 2 

Kami-shoyo-san extract powder 100.0 parts by weight 

Carboxymethyl cellulose 31.7 parts by weight 

Sodium hydrogen carbonate 14.9 parts by weight 

Magnesium stearate 1.5 parts by weight 

Light silicic anhydride 0.4 part by weight 

The above raw materials were mixed and thereby yielded 
a powder mixture for tabletting. This was tabletted using a 
tabletting machine and thereby yielded tablets with a weight 
of 380 mg. 

COMPARATIVE EXAMPLE 2 

Kami-shoyo-san extract powder 100.0 parts by weight 
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Crystalline cellulose 47.0 parts by weight 

Magnesium stearate 1 . 5 parts by weight 

The above raw materials were mixed and thereby yielded 
a powder mixture for tabletting. This was tabletted using a 
tabletting machine and thereby yielded tablets with a weight 
of 380 mg. 
EXAMPLE 3 

Keishi-bukuryo-gan extract powder 100.0 parts by weight 

Carboxymethyl cellulose 25.1 parts by weight 

Crystalline cellulose 23.2 parts by weight 

Sodium hydrogen carbonate 16.7 parts by weight 

Magnesium stearate 1.7 parts by weight 

Light silicic anhydride 0 . 5 part by weight 

The above raw materials were mixed and thereby yielded 
a powder mixture for tabletting. This was tabletted using a 
tabletting machine and thereby yielded tablets with a weight 
of 330 mg. 

COMPARATIVE EXAMPLE 3 

Keishi-bukuryo-gan extract powder 100.0 parts by weight 

Crystalline cellulose 65.6 parts by weight 

Magnesium stearate 1.7 parts by weight 

The above raw materials were mixed and thereby yielded 
a powder mixture for tabletting. This was tabletted using a 
tabletting machine and thereby yielded tablets with a weight 
of 330 mg. 
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EXAMPLE 4 

Using a high-speed mixer- granulat or , 100 parts by 
weight of Daio-kanzo-to extract powder and 30 parts by 
weight of light silicic anhydride were granulated while 
adding 50 parts by weight of water by spraying. The 
granulation time was set at 10 minutes. Subsequently, 
drying and particle size regulation were carried out to 
thereby yield a granulated substance. A vertical granulator 
Model FM-VG-25 (product of Powrex Co., Ltd.) was used as the 
high-speed mixer- granulator . The same shall apply 
hereinafter. 

Above -prepared granulated substance 130 parts by weight 
Carboxymethyl cellulose 39 parts by weight 

Sodium hydrogen carbonate 9 parts by weight 

Magnesium stearate 2 parts by weight 

The above raw materials were mixed and thereby yielded 
a powder mixture for tabletting. This was tabletted using a 
tabletting machine and thereby yielded tablets with a weight 
of 300 mg. 

COMPARATIVE EXAMPLE 4-1 

Daio-kanzo-to extract powder 100 parts by weight 

Crystalline cellulose 78 parts by weight 

Magnesium stearate 2 parts by weight 

The above raw materials were mixed and thereby yielded 
a powder mixture for tabletting. This was tabletted using a 
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tabletting machine and thereby yielded tablets with a weight 
of 300 mg. 

COMPARATIVE EXAMPLE 4-2 

Granulated substance of Example 4 130 parts by weight 

Crystalline cellulose 48 parts by weight 

Magnesium stearate 2 parts by weight 

The above raw materials were mixed and thereby yielded 
a powder mixture for tabletting. This was tabletted using a 
tabletting machine and thereby yielded tablets with a weight 
of 300 mg. 

COMPARATIVE EXAMPLE 4-3 

Granulated substance of Example 4 130 parts by weight 

Crystalline cellulose 39 parts by weight 

Sodium hydrogen carbonate 9 parts by weight 

Magnesium stearate 2 parts by weight 

The above raw materials were mixed and thereby yielded 
a powder mixture for tabletting. This was tabletted using a 
tabletting machine and thereby yielded tablets with a weight 
of 300 mg. 

COMPARATIVE EXAMPLE 4-4 

Granulated substance of Example 4 130 parts by weight 

Carboxymethyl cellulose 39 parts by weight 

Crystalline cellulose 9 parts by weight 

Magnesium stearate 2 parts by weight 

The above raw materials were mixed and thereby yielded 
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a powder mixture for tabletting. This was tabletted using a 
tabletting machine and thereby yielded tablets with a weight 
of 300 mg. 
EXAMPLE 5 

Using the high-speed mixer- granulat or , 100 parts by 
weight of Kakkon-to extract powder and 30 parts by weight of 
light silicic anhydride were granulated while adding 48 
parts by weight of water by spraying. The granulation time 
was set at 10 minutes. Subsequently, drying and particle 
size regulation were carried out to thereby yield a 
granulated substance. 

Above -prepared granulated substance 130 parts by weight 
Carboxymethyl cellulose 21 parts by weight 

Sodium hydrogen carbonate 8 parts by weight 

Magnesium stearate 2 parts by weight 

The above raw materials were mixed and thereby yielded 
a powder mixture for tabletting. This was tabletted using a 
tabletting machine and thereby yielded tablets with a weight 
of 380 mg. 

COMPARATIVE EXAMPLE 5 

Kakkon-to extract powder 100 parts by weight 

Crystalline cellulose 59 parts by weight 

Magnesium stearate 2 parts by weight 

The above raw materials were mixed and thereby yielded 
a powder mixture for tabletting. This was tabletted using a 
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tabletting machine and thereby yielded tablets with a weight 
of 380 mg. 
EXAMPLE 6 

Using the high-speed mixer-granulator , 100 parts by 
weight of Saiko-keishi-to extract powder and 30 parts by 
weight of light silicic anhydride were granulated while 
adding 53 parts by weight of water by spraying. The 
granulation time was set at 10 minutes. Subsequently, 
drying and particle size regulation were carried out to 
thereby yield a granulated substance. 

Above -prepared granulated substance 130 parts by weight 
Carboxymethyl cellulose 26 parts by weight 

Sodium hydrogen carbonate 8 parts by weight 

Magnesium stearate 2 parts by weight 

The above raw materials were mixed and thereby yielded 
a powder mixture for tabletting. This was tabletted using a 
tabletting machine and thereby yielded tablets with a weight 
of 380 mg. 

COMPARATIVE EXAMPLE 6 

Saiko-keishi-to extract powder 100 parts by weight 

Crystalline cellulose 65 parts by weight 

Magnesium stearate 2 parts by weight 

The above raw materials were mixed and thereby yielded 
a powder mixture for tabletting. This was tabletted using a 
tabletting machine and thereby yielded tablets with a weight 
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of 380 mg. 

The tablets prepared according to Examples 1 to 6 and 
Comparative Examples 1-1 to 6 were subjected to 
disintegration test according to the disintegration test 
method specified in the Japanese Pharmacopoeia. Using 
purified water at 37° C as a test medium, the time period 
until a tablet disintegrated was determined. The 
disintegration time periods of six tablets of each sample 
were determined, and the average thereof was calculated. 



The test results are shown in Table 1 below. 
Table 1 



Tablet of 


Disintegration 


Tablet of 


Disintegration 


Example 


time (min) 


Comparative 
Example 


time (min) 


Example 1 


15 


Comp . Ex . 1-1 


65 






Comp . Ex . 1-2 


31 






Comp . Ex . 1-3 


55 


Example 2 


10 


Comp . Ex . 2 


58 


Example 3 


9 


Comp . Ex . 3 


41 


Example 4 


11 


Comp . Ex . 4-1 


73 






Comp . Ex . 4-2 


80 






Comp . Ex . 4-3 


46 






Comp . Ex . 4-4 


40 


Example 5 


10 


Comp . Ex . 5 


68 


Example 6 


10 


Comp . Ex . 6 


82 



Next, the tablets according to Examples 1 to 6 and 
Comparative Examples 1-1 to 6 were subjected to dissolution 
test. The dissolution test was carried out according to 
Method 2 (paddle method) of the dissolution test method 
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specified in the Japanese Pharmacopoeia under the following 
conditions . 

Test medium: purified water 

Amount of test medium: 900 mL 

Temperature of medium: 37° C 

Paddle rotation speed: 50 min' 1 

Detector: UV (ultraviolet ray) 

The results of the dissolution test are shown in Table 
2 below. There are shown dissolution curves of Example 1 
and Comparative Examples 1-1, 1-2 and 1-3 in Fig, 1, 
dissolution curves of Examples 2 and 3 and Comparative 
Examples 2 and 3 in Fig. 2, dissolution curves of Example 4 
and Comparative Examples 4-1, 4-2, 4-3 and 4-4 in Fig. 3, 
and dissolution curves of Examples 5 and 6 and Comparative 
Examples 5 and 6 in Fig. 4, respectively. 
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Table 2 



Tablets of 
Example and 
Compara t ive 
Example 


Dissolution rate (%) 


3 II I -L 11 


xu iuin 


2 0 min 


30 min 


Example 1 


58 


90 


101 


100 


Comp . Ex . 1-1 


8 


11 


14 


17 


Comp . Ex . 1-2 


22 


45 


79 


97 


Comp . Ex . 1-3 


5 


6 


10 


13 


Example 2 


65 


93 


98 


99 


Comp . Ex . 2 


7 


9 


12 


17 


Example 3 


42 


72 


99 


100 


Comp . Ex . 3 


9 


24 


49 


72 


Example 4 


53 


96 


100 


100 


Comp. Ex. 4-1 


6 


9 


13 


16 


Comp. Ex. 4-2 


4 


6 


11 


14 


Comp . Ex . 4-3 


5 


8 


14 


21 


Comp . Ex . 4-4 


16 


26 


39 


49 


Example 5 


59 


94 


98 


99 


Comp. Ex. 5 ! 


6 


8 


12 


15 


Example 6 


50 


89 


99 


100 


Comp . Ex . 6 


5 


10 


19 


28 



Industrial Applicability 

As is described above, the present invention can 
provide a tablet composition containing Kampo medicinal 
extract which can be satisfactorily disintegrated and 
dissolved and a process for manufacturing the same, by 
formulating specific compounds to a Kampo medicinal extract 
powder . 



